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(54) Method for arranging food, and apparatus therefor 



(57) A metix)d for arranging food prodiK^ (2) or ifie 
like. 1^ the st^ss of: (a) tror^lerring food products on a 
continuously moving conv^or in a cofumn; (b) d^ecting 
the food product by a food product delecting sensor (27) 
attadidd to a prsdetermlnad poeition of Hie conv^for 
(7), wherein each food product (2) is transferred with 



portion data thered gpven by a control unit; and (c) 
arrange each Ibod procfaxit a! a preset position on a 
receiving surface with a food product cisctwge end 
section (1 0) of the conveyor being caused to wRfKtaw at 
a speed corresponding to the position data thereof. 
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Description 

BACKGROUND OF THE INVE^mQN 

The pr^ent Invention relates to an apparatus that 
moiMTte artlk^iee such as bread, cakes, and other food 
materiais (hereir^ftar referred to as the "food products" 
where applicable) to as to be lined up onto a packagir^ 
contains, a bak^ tray, a bait oonveyor, a band oven, 
and the Iks, and that delivers the food products that 
have been mounted in the lined up way to ctowmiream 
processes In a manufacturing line along which food 
products are being transited in a column or In a piumi- 
\fy of coitffms at Irre^Jar intsrvaJs. 

Ev^ if ajtomatically nr^ide confectionG are to be 
continuous transi^xted at an equal interval ckjring the 
process of manufacturing bread, confactions, or the like, 
such equal interval at which the confect ton s are pitched 
way, in some cases, be k>st due to defective operation 
during intermediate processes such as sippages dirlng 
powder ehaksckiwn operation, formir^ process, 
delivery between conveyors. Confections put at such 
irregular interval must be lined up at the regi^ equal 
interval If such irregular Intervals are consklered no 
longer alowable in the downstream processes such as 
bakfr^ proems arKi pacf^ging process. 

This lirring-L^ operation has commonly been 
formed in mcAjnting process. 

The folkjwing two systems are mainly known in cor^ 
ventional mounting units. 

(a) One system is such that a group of food prod- 
ucts is mounted onto a receMrtg surface arranged 
urKi^- a discharge end section of a food product 
transferring conveyor after the discharge end sec- 
tion has been caised to vvlttxJrafw a full etroks at a 
fixed speed. 

(b) The othm* system is such ttiat food products are 
mounted onto a receiving surface one by one first 
by causing a discharge end secti<w <^ a IckxI prod- 
uct toamsferring conveyor to withdraw a predeter- 
mined distance every time a single food product 
has been detected by afood product detecting sen- 
sor arranged in the proximity of the discharge end 
secti<xi, btkI 'tiien by causing tfra disciwge end 
sectim to wait in stoppage for a next food prockK^t. 

AKtKXjgh oommorrfy enpfoyed, the system (a) is 
(disadvantageous tn that a liningH^) function is not pro- 
vfcled. Thtf^^ore, under Ihte syst«n, food products that 
are transfen*ed at inreguiar intervals we mounted at the 
same in-e^^lar interval. 

One eocarTYsie of the system (b) is disclosed in Jap- 
anese mwy Model Publk^ation Ma Hei. 6^105. 

This system provides Ihe advart^e of Ikiing food 
fxoducts up, but to disai^ventageous in requiring a stop 
tfrne during tfie wftiidrawlr^ operatton of the discharge 
end sectioa Therefore, the wittrlrawlng speed of the 
discharge end section must be increased so as to com- 



penssue for the slop tame. 

In this case, the dbc^iarge erxl sec^on stops 
abnj9>tiy, and th^efc^-e recaves ^wmous mecfww^al 
impact. Furth^, even if food prockids are transferred at 

5 an eqi^ intarvBl, this system still lias to fake care of 
similar mectianical txaxlen due to such intermittent stop- 
page of the dsdwrge end section that oocurs regularly 
Still furtha*. any system, not restncted to both sys- 
tems (a) and (b), tt^ has a-food product d^ecting sm- 

10 8or arrar^ed In tfie proximity of the axially moving 
discharge end section not oriy has to encotrnter the 
problem ttiat an ^ectrlc cable connecting the detecting 
sensor to a control unit is broken due to fatigue associ- 
ated with the repeated axM mcv^mnent of the dsciiarge 

75 end sectton. but also requires preventive maintenar^^ 
in which the okJ <^e is replaced with a new one to pre- 
vent such txreaksge. 
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The presertf lnverTtk)n has t)een made to overcome 
the aforementioned problems. 

An ot^ject of the present Invention is theretore to 
provide a metfiod and apparatus that when food prod- 
ucts are being transported at irregular intervals, trans- 
fers the food products wh8e lining such food products up 
by a>ntirMOusly withdrawing a disdiarge end section 
micfly wittier giving drastic mechanical impact to the 
dtecharge end secHoa 

The present inventton is to overoome ttie aforemen- 
tfoned problems by a metlKxl of transferring food prod- 
ucts or the ike, In which food products being 
trar^xxted cm a corrtirMXHisly moving cxmveyor In a col- 
XMVX\ are detected by a food product detecting sensor 
attached to a predetenriined (»>^tion of tf^ conveyor, so 
that each food product is transported with posilfon data 
thereof given by a control unit; and each food product is 
transfOTed at a preset positfon on a rec^ving surfCK^e 
with a food product cfischarge end sectton <A the con- 
veyor beirKi catted to withctnaw at a speed conrespond- 
ing to the positfon data ttiereof . 

Further, the present invention provides an appara- 
tus for transferring foods or the llfQB, In whfoh food prod- 
ucts being traneported on a conveyor in a coiimn are 
rrxxMited on a racing surface in a ined up conditfon 
with a food product cfischarge erxi section of the corv 
veyor being caused to wfthcfaaw, the receiving surface 
t>eing arranged downstream of the oonveyor. In such 
apparatus, a food product detecting sensor is arranged 
so as to t)e fixed to a frarra sectfon of the mounting 
apparEiti^; a server for detecting a transfer distance of 
the a>nveyor is arrar^jed ; and a control unit fCK receiving 
signals from the sensors and outputting a signal for 
operating tfie food product diechaiige end section is 
arranged. 

SRIEP P5SCRIPTIQN QF THE PRAWINQg 

Fig. 1 is a skJe view showing tfie entire part of an 
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^nbodimeiit ofihe present invention; 

Fig. 2 is a top view showr^g the entire port cyf the 

entedinwttof the pree^ inventkxi; 

Fig. 3 is a side view showing an operatkxi <^ a h'rwig 

up unit which is an embodmenl of the present 

invention; 

Fig. 4 is a side view stiowinQ an operation of tlie in- 
ing up LBirt, which ie ihe embodiment of the present 
invention; 

Fig. 5 is a side view showing an operation of the in- 
ing up unit, which in the e m bo d im e itt of the present 
invention; 

Fig. 6 is a diagram tlustrative of an operation of a 
discharge end s^Jtion of the iining unit ^)mn as 
tlie ^nbodiment at a mounting start tinfwrg of the 
disctwge end se^R^n; 

Figs. 7(a) to 70) shew a mounting operation of the 
lining up unit shown as the entediment; and 
Fig. 8 Is a biock diagram of an eiectrio control sys- 
tem according to the i^-esent invention, 

DETAil^D DESCRIPTION OF THE PRgFERRED 
EMBODMENTS 

Embodiments of the preeent invention will now be 
deso'feed with reference to Figs. 1 to 7 takkig as an 
example a case in wNch spherical Japanese confec- 
tions such "manju*' (abun witha swe^ened red bean 
Jam fiing) are made. 

R^erence numeral 1 denotes a food product mak- 
ing unit (e.g.. an N206 type auliomalic swMtened red 
bean jam stuffnig machine manufactured by the preeent 
appilc^uTt); aixl 2. a food product rnade by the food pr^ 
uct making urit 1 . 

[X)wnstream of the food r^odixt n^iking ur»t t is a 
powder shakedown machine 3 for shaMng powder that 
has depoeiM over the food product 2 down with 
brumes arranged on four ^es, i.a, on the upper, 
lower, right and left sides. Furth^. downstream of the 
powda* shake-down machine 3 is a lining-up/inounting 
unit 4. 

Downstream of the ining-upAnounting unit 4 is a 
trant^ cc^iveyor 6 tfmt transfers a tray 5 that receives 
^ food piTXkiCts 2. 

A construdkxi of the inir^-ifa/hnoun&ig unit 4 will 
be described. The Ifriing-up/mountkig unit 4 has a con- 
vefor plate 8 fixed to a conveyor frame 7, an axially 
shuttling retr a ct a b l e plate 9 downstream of the ooffTveyor 
plate 8, and a dischanje end section 10 on the down- 
stream end of the retrect^e ptete 9. 

Below the ccffiveyor p^e 8 are three sets idle 
puleys 1 1. An endless belt 12 is installed onto the con- 
veyor plate 8, the retractable plate 9, the discharge arxi 
sedfon 10, and the idle puleys 1 1 . 

The endless t>^ 12 corrtinuously rotates In a fixed 
direction by a ctrive n^jtor 13. The belt drive motor 
13 tias a ser^or for detecting a transfor dl^ance of ttie 
erxJIess bdh. 12 for the same drive system. For example, 
a iotary encoder 14 is arranged as such sensor. 



Data from the rotary encoder 1 4 is applied to a con- 
trol unit 15. 

The tese of the cisdiarge &y6 ^ecik>n 10 is jour- 
naled to the r^ctable plate 9 through a pivot ^naft 1 6, 
s so that the discharge end sectfon 10 can pivot only an 
angled. 

This an^ S is adiustalsle by the distarxMi between 
the dtecharge and section 10 and the receiving surface 
of ttie Iray 5. 

10 The dscharge end section 10 can be oscillated 
(swiveHed) by coupling a rod end l8of an ar cylinder 17 
ananged dose to the osdlatlng shaft 16 to the base of 
the diedidrge end section 10 and by causing the rod 
end 18 to expand and contract 
16 As Shown in Fi^. 3 and 4, a guide 1 9 is secured to 
a lateral side cfowr^eam c4 the r^ract^e i:^e 9. The 
gukie 19 is secured to a chain 20. The chain 20 is 
installed aroundasprock^2l so as to extend in parallel 
with the retractable plate 9. The drive force of a motor 
20 24 is transmitted to the chain 20 throu^ the sprock^ 
21. a chain 22, and a gear 23. 

Furrier, the tivee sets of ide piAeys 1 1 are made 
of are^n mataial that is ^htsothattheuseof afAjral- 
Hy of pulleys will not Ixjiden the driving of the motor. 

As Shown in Ing. 5. the idle pull^ 11 have one 
skies IhwBof fixed to a plate 25 so as to be rotatable. 

The plate 25 is ^lably mounted on a pair of rais 26 
that is secured inskJe the conveyw frame 7. the pair 
tails 26 extending in pafallel with each other, one up and 
30 the oilier down. 

Further, since tf)e chain 22 that tnuismits the motor 
24 drive and the plate 25 are secured to each other, the 
kile pulleys 1 1 can move ki the axial diredkms of the 
syst«n by th» drive erf the nrator 24. 
3B Afoodproductd^ectingsai6or27isatt£^edfoa 
predetarmk)ed positfon of the conveyor frame 7 that Is 
fixed, the predetermined positfon corresponding to the 
enciess belt 1 2. The food prodiK;t ctetectkig sensor 27 is 
used to detect the pres^x^e and leigth q4 a k»xJ prod- 
40 uct 2 ttiat is bang transported. 

A sensor 28 detects a mechanical origin ki the 
movement ol the discharge end section 10 in the 
advandng directfon; and 29, an overrun preventing 
positfon detectfog sensor in the withdrawing directfon 
4B that Is opposite to tfie advandng cir^^fon. 

Reference num^al 15 6mAes ttie control unit All 
^gnal data from the rotary encoder 14, the food product 
detedkig sensor 27. tfie mecfianical origin detecting 
sensor 28, the overrun preventing position detecting 
50 sensor 29, and a touch panel 30 ore appfied to this con- 
trol unit 15 and fog^ly operated. 

A bru^ 31 prevents tfie food product 2 from falling 
during mounting operaifon. 

Then, an opemtkxi of this e nfoo da nenl wil be 
SB descrfoed. 

The food product 2 is suc ces s i v^y transfen'ed to 
the ilning-up/mountJng unit 4 from the food prodix;! mak- 
kig unit 1. The llning-up^irtounting unit 4 nxxjnts the 
food product 2 by causing the discharge end section 10 
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to wtttxiraw in response U> a control unit 15 command 
while keeping tlie endl^ belt ia of the lining- 
if3/rnot«iting urat 4 contlnuofjsly rotating. 

As a result of thf8 mountirKS op&iat«>n, the food 
products 2 are Ined up on the receiving surtace of the 5 
tray 5 on the transfw conveyor 6. The tianefer conveyor 
6 repeats tfie op^^ation of li an sf B rring the tray 5 only a 
pred^ermined interval. 

As shown in Fi^ 3, 4, 6, the nwenwit of ttie dis- 
charge aid section lOintheaxfalcfeectlor^isniadeby io 
forwardty or rev^sely rotating the ^ockm 21 with the 
drive nnctor 24 so that the guide 19 coupled to the chain 
20 iecaueed to niove in the horizontal directions. 

As a result erf this opo'ation, the discharge end sec- 
tion 10 moves in the axial directior^ The siackening of is 
the endless belt 1 2 tsoi^ht ^bout by the discharge end 
sedikKi 1 0 moving In the axial directions is prevented by 
the three sets of idle pul€^ 11 being caused to move In 
the same dlredkHi. 

By arran^ng three sets of idle (xJleye 11 and caus- so 
Ing such icfle pulleys to move In the same drectoi, the 
slackening of tiie endess belt 1 2 can be absoft>ed witti 
only a mall area occupied. 

The food pixxkict detecting sensor 27 is attached to 
the conveyor frame 7, and the rotary encoder 14 for 55 
detecting tie Iransler dfetance of ttw erxJtoss is 
attached toihe rotary shaft of the mot<^ 13. Thesi^ri^ 
fnxn these elisors and a pres^ mounting interval at 
which a food product 2 is mounted on the tray 5 are k)g- 
ically operated by the control unit 30 

As a TBSuh of such bgic operation, food products 
timt are beir^ btinsferred at in^iar intervals can l>e 
mounted at a desired Intervsi 1:^ contn^ng the dis- 
charge end section 1 0 withdrawing speed with the wxi- 
less belt 12 tran^erring^>eed left irtchanged. 35 

A withdrawing speed control means of the dis- 
charge end sectk>n 11 wa hereunder be de8cri>ed. 

Fig. 6 shows a condition in which the op^'atkyi of 
mounting a food proc&iCt 2 from the dscharge end sec- 
tkxi 10 of the linirK3-up/mcHJnting unit 4 <»ito a tray 5 is 40 
just started. The time between a Mng at whk^h a head- 
ing food product 2a has been detected and a timing at 
which BkKt food prockx:! 2a has reached the down- 
stream end position the discfiarge end section 1 0 can 
be obtained by sensing the fcxxi product 2a with the 4S 
food product delecting sensor 27 ard logically operating 
at the control unit 1 5 both the ^nal from the kxxi pnxi- 
ud defecting sensor 27 and a pulse signal sent from the 
fcielt moving distance detecting rotary encoder 14. That 
Is, Ihe food product 2a mounting Umlng can be thus so 
found. 

Therefore, as shown in Rg. 6, the food product 2a 
that has been transierred at a trar^ler speed V of the 
endtoes belt 12 is mounted onto the receiving surface of 
fhe tray 5. A succeeding food product 2b is nearing the ss 
afr^dy mocBtted food proc^ 2a at the ^3eed V. 

In order to mount tiie food product 2b at a predetw- 
mlned position. I.e., at a posltkxi a distance L2 owg^ 
from the sensor 27 (hereinafter relen'ed to the Ipoeition 



ur wh^e appicable}.1he discharge end section 10 
must be withdrawn a distarK^ equal to a preset mount- 
ing interval X fcjy withdrawing operation. 

Th^^ore, the tirrwig at wt^ the food product 2b is 
mounted at the mounting position L2 equals a time 
required for an interval PI between the food products 2a 
and 2b to equal the preset mounting Interval X. arxi can 
therefore be found i>y the folowrig equation 
(PI -)Q/V(s} that is given by a dw»^ in the posi1k»i 
of the food produd 2b due to vsrithdrarnHng operation of 
the cfecharge end section 10 and the translisr speed V 
of the endlees belt 1 2. 

By causing the discharge end section 10 to move 
the target mountfrig Intwval X (mm) wfth^ same 
time as the calculated required tme, a predetennned 
interval can Ije rraintained between products. A rela- 
tic3nal expression of the withdrawaig epmd vb of the dte- 
charge end section 10 at that time is given as: 

vb = X • V/{P1 -X)(mnV6)- 

Furtho', the wHfxJrawlr^ speeds of tie succeedng 
food products 2c, 2d are simiarty determried by their 
intervals (P2, P3) and target mounting Interval PQ. 

The foregoing can be summarized as foiows. Dis- 
tarx^LI. L2, * * * t)etwe^ttie food product detecting 
27 pc^on and the food product mounting posi- 
tions thai are pitched at the equal inlenal X are set in 
advance. 

Intervals P1, P2, 1^ • • • are measured by the 
detection of the passage of transferred food products 
with the Ibod product detecting s^isor 27 and with the 
rotary erxxxier 14, arvi the meaajred ^kies are stored 
in the control unit 15. The control unit 15 has already 
been infonmed the transferring distance of each food 
product 2 by a rotary encoder 1 4 signal. 

A food product 2 mounting operation sequence will 
t>ede6crt>ed. 

(1) First when the control unit 15 is inl<mTied of the 
arrival of a food product 2 at a position LI , tiy the 
position data from the rotary encoder, the control 
unit 15 Issues a sigrtBl for wittidrawing the dte- 
chaige end section 10 to thereby start a mounting 
operaUcKi for a groi^ of food products ifhe group 
consisting of food products to be mounted with a 
single stroke). 

(2) Hie wHhdrawIng speed in item (1) is set to such 
a value as to allowthe interval P1 between the food 
products 2a and 2b to equal the mounting interval 
X 

(3) Upon end of mountkig the food product % (the 
arrival of the food product 2b at the positian L2 is 
informed t>y the position data firom tfie rotary 
enc»xier 14), the control unit 15 specifies a wftfv 
drawing speed to ihe discharge end section 10, so 
Itiat ftiB withdrawing speed is switched to Ihe spec- 
lied speed for mounting a food product 2c. 

(4) The dtediaige end section 10 withdraws with 
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the wHhdrawIng speed thereof inaeased or 
decreased in accordance with the intervals P1, P2. 
P3 * • * unti the operation of mountfrig the grotf} 
of food piockjcts ends, and after the mount! oper- 
ation for the group of food prodiicts has bean com- 
pleted, the (^scttarge end section 10 advances to 
the Inltiaiy set advancing position. Then, the opera- 
tion of mounting afKDther group of food products Is 
started. 

It may be noted that the last withdrawing speed of 
the dtecharge end section 10 for a groMp of food prod- 
ucts s 8^ to an average of al the withdrawing speeds 
of the food prodiKte which have already mounted for 
coiverience rt tt^ errdxx:iiment 

It is also noted that the food prodiK^ delecting s^* 
sor 27 is preferably attached to a sufficiently remote 
position upstream of the discharge end section 10. but 
that the cfl^ance between the discharge and section 10 
and the food product d^ecUr^ sensor 27 is at least 
larger than the interval between 1he food products 2. 

While the enciess b^ 12 is contfnuoi^ cperated 
and the d^ct^ge axf section 10 is contir^^H^y with- 
drawn in this embodiment, the present invention may be 
applicable to the following embodiment as wefl. 

For exBiTf^ a deeding sensor 33 (c^)6e to the 
downstr^m otkI of the powder 8hal«&<iown machine 3 
incficated by the broken lines in Figs. 3 and 4) Is 
arranged on a transfer and «jpp^ unit (which is the 
powder shaks-down macNne 3 in this entediment) of 
food product cisposed ipstream of the endless txilt 1 2. 

This detectrig sensor 33 is des^^ned to resume the 
once-ste^sped of^ration of the endless b^ 12 and the 
di&^harge end sedfon 10. Tf^ is. If the interval 
between food products is unacpo^tedly increased due 
to omitting or the lifca during upstream processes, the 
discharge end section 10 reaches the next mounting 
position before the corresponding food product reaches 
the disdwge end section e^en if the discharge and 
sectiw 10 witiidrawrtg speed is reduced, and as a 
result such food product cannot bB mounted at the f»e- 
determined mounting position. To allow a food product 
to t>e mounted at a predettt-mined mounting position, 
the opeiBtion of the endfoss belt 12 and the dtecharge 
eTKl section 10 Is orx^e sk^iped. ttian Ihls detec^ng sen- 
sor 33 is acUvBted to det^ the food product, and upon 
detection of the fcKXl product, the endfoes belt 12 and 
the dfecharge end section 10 are caused to resume 
their opecGdion. 

As a restit of the above operation, too large an 
interval b^^n food products due to on^ng or ihe 
like diring upstrea m processes <^ be corr^ted so that 
the food products can t>e mounted at the predetermined 
positions. 

Still liirther. the wtthdrmfrig interval of the last food 
product is not necessaniy set to X (mm); wfiat is neces- 
sary is ^mply that a wHhdrawirH? Interval long enou£^ to 
mount a food product 2 be provided. That is, since the 
length of a food product 2 can be measured by counting 



the number of pulses from the rotary encoder 14 as 
lirom the timing at which the food product detecting sen- 
sor 27 lias detected the food product 2, a wHfxirawing 
mtervsd tor^ &K»jgh to rrvHint the food product 2 may 
5 bed^erntinedbythecoritrolunlt 15in«x»rdancewHh 
Ihe n^easured length every tinie a food product 2 is to be 
mounted. 

As a result of such op^Btion. the dRiCfiaroe end 
secti<xi 10 w8i in no way start advandng before the 

10 operation of mounting the laBt food product 2 is ended. 
Hence, inconveni^ice such as the (StBcharge enti sec- 
tion 10 osdllatSng and eisvating to Jump a food product 
up or to cause a food product to fall can be prevented. 
Further, too large a witiidrawing dtetance of the last 

IS fc»xl pfoduct 2 dtsadvantageousiy aMows a next food 
product 2 to anive too smn, which in tim cau^ the 
next food product 2 to drop from the disctiarge end sec- 
tbn 10 and hence makes rtimpossisle to mount the next 
food product at a predetermined posHHoa However, 

20 Since the minimally necessary withdrawing aslance can 
he det^mined by a sig^ from the rotary encoder 14 \n 
Ihls en^30ciment such Irxxxiv^lerK^e in no my ^curs, 
either. 

Rgs. 7(a) to 7(0 present a flow of nrxiunting stroks 
26 to indfoate an operation of the iningnip/hiounting unit 4 
in nrxxedetai. 

In Fq. 7(a), the cfisdwge end sa:tion 10 warts at 
the initial mountirK) posilfon (origin), 

As shown in Fig 7(b}, the dtecharge end section 1 0 
so is osdiated at a preset timing to get ready for mounting 
operation. 

In Fig 7(c), a food product 2 has reached the dis^ 
ctiarge end secticm 10. and llie discharge erKi section 
10 starts withdrawing. 

3B As Shewn In Fig. 7(d}, when a second food product 
2 tias readied the discharge end section 10, and if ttie 
interval between the food products on the erKlless belt 
12 is l€irger tfian tf»t in the last mourtfing operation, the 
discharge end action 10 continues withdrawing wHh 

40 the wHtxkawing ^>eed thereof decreased. 

As shown In Fig. 7(e). when a third fcxxJ product 2 
has reached the discharge end section 10, and if the 
interval between the food products on the endless t>elt 
12 is shorter than in the case 7(d), the discharge end 

45 section 10 continues withdrawing with the wtthdnamring 
speed, thereof iricreased. 

In Rg. 70), a fourth food product fe b&rtQ mounted. 
In Fig. 7^). the last food product 2 In a group of 
food products has tDeen mounted with the discharge 

BO end sectim 10 wHhdrawing at an average wHhdrowir^ 
speed, and thm the discharge &ndi sectican 10 is ready 
to start elevating and oedlaling. 

In Fig. 7(h), the dtectiarge end section 10 starts 
returning toward the mechanical ongln at a high speed 

55 wittiout InterfiBring with the food products 2 that hove 
alr^hdy been mounted. The returning Q>eed of the ds- 
charge end section 10 must be much higher than the 
speed V of ^ endless b^ 12. The reason is that ttie 
discharge end section 10 must retum to the mounting 
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poeHlon (initial position) of a heading food product Hiat 
bekKi^ to a next group of food products. 

In Rg. 7(i), a discharge end section 10 moving posi- 
tion detecting rotaiy encoder 32 senses the discharge 
and section 10 nearing tiie origin by counting the s 
number of pulses thereof, and wtien such condition has 
been sensed, the c^charge end sedkKi 10 nxx^r^ 
speed is recfciced from the Ngh ^^eed so that the dis- 
charge end section 10 reaches the origin at a reduced 
speed, and the dli»:fwoe mi section 10 stops tfiere io 
once, and thereafter starts withdrawing toward the 
mechanical origin tfiat is the Initial mounting position. 

The reason why the discharge end sectionIO mov- 
ing speed Is reduced from the Mgjh speed is to reduce 
the load at the time of revering the direction of ttie dis- i6 
charge end sectnxi 10. 

In the meantimei the grotjp of food products for 
which the mounting operation has bean completed this 
tfrne his moved a sfri^ interval bi tiie directim (rf move- 
ment of the transfer conveyer 6, so ttel the ftansfer con- 20 
veyor 6 is ready to receiva the next group of food 
products. 

in Fig. 70), t!^ lining-up/rrounting unit 4 has 
relumed to the Initial condHicn indicated in Hem 7((^. 

Fig. 8 is a block diiagram of an electric control eye- ss 
tern inckx^ the control unit 15 aocordlng to the 
present invention. 

In the control unit 15, a logic operation section 15b 
is oonnecfeed to a storage section 15c so that the logic 
operation section 1Sb can write and read data to and so 
from the storage s»;tion 15c. 

In the control uiit 15. the k>gc ^^eration section 
15b is connected to an irput intaface section 15b so as 
to read a generated signal from an exfcmnai eiectric sig- 
nal generator through the input interface section 15a. 55 

In the oonlrol unit 15. tfie logic opensdion section 
15b is connected to an output interface section 15d so 
as to cK^fxit a command signal to m Vernal ccxitrdled 
electric device through the output interface section I5d. 

The <Hitput interface section 15d is connected so 40 
that an operation oommarKi and a speed reference can 
be given to a speed change gear 1 5e Ibr an endless belt 
12c^ive motor. 

The output interface section I5d is ccmected so 
that a wftfxkaw command, an advance command, and a 4s 
speed referefice can be givitfi to a wftfv 
drawMvancs^Bpeed change gear 15f for a discharge 
end section lOadvancaMthdrBEW drive nrtolor. 

The touch panel 30 has an oulput thereof con- 
nected to the input InteHiaca 15a and an Ir^xit thereof so 
received from the output interEace 15d. The touch panel 
30 is designed to be operated by the storage section 
15c and the logic operation sedian 15b that are pro- 
gramed in such a manner that mounting pattern set val- 
ues ^ored in tiie stores sectkxi 15c can be freely ss 
alt^ed and ci^slayed throuc^ ^e touch panel ^ and 
fhai an inopw^e erroneous set value 301 Irputted l3y 
the operator m\d mechanical abnormaltles such as 
overload of a motor and overshoot of the discharge end 



section 10 in the wHhdraEw direction can be displayed. 

The fcxK^ j;mnek 30 allows a pkirafty mounting 
patt^tis to be ^tred in the stors^e section 15c of the 
control unit 15l3ytouchingastor^key30h with a fin- 
ger under the oontrd of a product code number 30g. By 
touching product code number up/down keys 30f, 30e 
with a finger, a desired product code nuniier 30g is ds- 
played. Then, by premng an activalion button 30i. a 
nxHxiting patt^ ttiat cmesponds to tfie dte^dayed 
product code number 30g arxl that is stored in the stor- 
age section 15c can 1^ called k>y the logic operation 
section 1% and Is made ready to be operated. 

When power has been turned on, the lo^c opera- 
tion section 15b automatically calculates an optimal 
rotational speed of the endless iDeit 12 by retiring to 
per-minute mounting capacity ((z) piecesAntnute) 30d in 
the touch panel 30, and liien gives a correspofKing 
speed reference to the endless belt drive motor speed 
diange ^ar 15e. The optimal rote^xial sf^ed b calcu- 
lated as a n^ium average ^^eed that allows the with- 
draw speed orf the (^charge end section 10 to be 
adequately increased or decreased. 
(Even if tfie rotatioral speed reference has been given, 
the endless belt drive motor 1 3 is not activated; the end- 
less belt drive motor 13 only g^s ready to be activated 
at sudi rotafi<xial speed.) 

At the very first time power h«s b^n tuned on, the 
cischarge erd section 10 must be moved to the initiai 
nrxxffiting origin. Therefore, when tiie activation txjtfeon 
30r has been pressed, the discharge end section 10 is 
once caused to advance, then is caused to stop ipon 
rece^on of an ON signal from a mechank:al origin 
detecting sensor 28. and then Is caused to withdraw y 
mm wHh the initial mounting set position (y) 30c in the 
touch p€uiel 30 r^erred to. and is f irmlly caused to stop 
there. Tfie positioning of tiie dtecharge and section 10 at 
the inHial mounting origin can be thus completed. 

AA the same time, a dtetance from a food (^oduct 
d^ectir^ sen^ 27 to tiie initial mounting position is 
calculated, and the calculated value is stored in the stor- 
age section 15c. The stored value is used as a compar- 
ative reference tiiat serves as a mounting ^rt 
(withdraw start) tin^. 

When tood product 2 are being transferred on tiie 
endless belt 12. tiie food product detecting sensor 27 
turns CK1. At the same time, the logic of^ation section 
1 5b starts counting raises sent lirom tie miless belt 1 2 
transfer distance detecting rotary encoder, and detects 
a first food product in a first column, measures the 
length of the first food prodiK;t 2. delects a second food 
proctoct in the fir^ column, mea^res the l^igth of the 
second food product 2, measures the cistance between 
tiie first food product and the second food product, and 
soon tor all food products In a plurality of columns, and 
tiian stores the measured values in tfie storage section 
15c continuously 

(The total number of fcxxJ products that can be mounted 
on the endl^s belt 12 on the downstream side of the 
food product detecting sensor 27 m^, in some cases. 
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coireepond to a pluratHy of ootumns of food products 
that have akeady been mounted, deperxSno on ihe val- 
ues to the target mounting interval (X) 30a and the 
ni,HTi>^offood.(mduct&ina8in(^6Colurnn(n} 3(^. It is 
for this reason that the measured (tela for ^jch total s 
number of food products must tse siored in the storage 
sedkm 15c.) 

Upon detection of a headrig. fCKXJ product 2 in a 
column by the food produ<^ d^ectir^ senses' 27. the 
logic operation section 1Sb starts counting pulses sent io 
from the endless belt 12 transfer distance detectrig 
rotary encoder 14, and oonllrMjee comparing the 
counted pulses with the comparative reference. When 
the difference b^ween the comted pulses and the 
compeuative r^ence takes a (xedet^mined value, it w 
is the timrig at which the headrig food produA 2 in the 
column to be mounted has neared the dscfiarge and 
section 10. Therefore, a discharge end section 10 angle 
osdilotlixi ak- cyirKier 17 drive sdwidd valve 17a is 
timed on, so iftat tl^ discharge &xi section 10 is tow- 20 
ered to be ready to perform soft mounting operation. 
(TTia reason why the discharge md section 10 is not 
oscillated to a lower position from the outset is to give 
the transfer conveyor 6 sufficient time for getting ready 
to receive a next food product thereon after the last food 2s 
product 2 inrvmdiately bekm the erxiess belt 12 has 
moved a prectetenrined interval in the transfer ccmv^or 
6 flowing direction.) 

Further, either the timing at wfMi both values coin- 
cide with each other or the timing at which the counted 30 
pulses exceed the comparative refer erx^ is the mount- 
ing start (withdraw liming. Therefore, it is at this 
timing ttiat a withdraw command ard a cakxiated wfth- 
draw spMd reference corresporvjir^ to sucii food prod- 
uct 2 are given to the discharge end s^^tion 10 drive sff 
motor speed cfiange gear 15f. As a result, the dtecfiarge 
end section 10 starts withdrawir^. 

Then, the k>gic opwatkxi section 15b is informed 
ti^ the discharge end sectk>n 10 has wittxtawn the tar- 
get nxx^r^ rtt^^ (X) 30a by counting pcises sent 40 
from a discfiarge end sectksn 10 advance/withdraw dis- 
tance detecting encoder 32. Therefore, every time the 
discharge end sectkm 10 wftfxtaws X mm, the logic 
operation section -iSb switches the cakxriated withdraw 
speed so as to correspond to the food product 2 ocxi- 4S 
cemed and ot^xits the switched withdraw sp^ to the 
discharge end section 10 advance^vithdraw drive motor 
speed change gear I5f. After this operatkvi has been 
repeated for a number of times that is equal to the total 
number of food prodjds to be mounted In a single col- so 
umn (n) 30b minus 1, the discfiaige &16 sectim 10 ^il 
has to withdraw for the last food product 2 in the same 
column. Therefore, the k)gk3 operatkxi eectkxi 15b auto- 
matically calculates a minimum optimal witidraw dte- 
tancM of tfie discharge end sectk>n 10 fm- the last food bb 
prodi^ 2 through the l^igth of the last food product 2, 
tiie erxfiess belt 12 mcving speed, and the dbcharge 
erid sectk3n 10 withdraw speed (the average of ttie with- 
draw speeds of the food products up io the penultimate 



food pnxluct in the same column is set for ^ last food 
product) with an inertial oversfxxn taken into account. 
Whm the discharge end sectk^n 10 has t>een caused to 
withdraw the calculated mininuMti optimal withdraw 
lance, the kjgfc operation section 15b stops outputUng 
the witfidraw conmand. Thea the k>(^ op^ation sec- 
tk}n 15b turns off the dtecharge end section 10 angle 
oedlaling air cyinder 17 drive sdenoki 17a so tfia! the 
d^cfiar(^ end 10 is elevated, and at the same time, 
gives an advance command and a maximum advance 
^>eed reference to the dtediaiise ^ s^:tion 10 
advance/withdraw drive motor spcMd change gear 15f 
so tlial the dMnaige end sectk>n 10 is caused to 
advance to reach the mechanical origin 27, to reach the 
initkl mounting c»rigia and to stop. The same operatkm 
is rep^ed thereafter. 

Ibo large a distance tsetween food products 2 on 
the endless belt 12 brings about too stow a discharge 
end section 10 witfxkm speed. As a result, the soft 
I006 rnoducts 2 are ixjshed by ttie endi^ belt that is 
rotatir^ at a constant ^Deed, and tfierefexe tiie food 
products t>ecome easily deformed wfde they are being 
mcAjnted. In onder to prevertf such deformation of the 
food products, \he toltowtng two types of measures are 
cum^itfy taken. 

(a) Even if the numb^ of food products to 1^ 
rrKHnted in a colurm (n) 30b has nctf been 
mounted, the withdraw operation is terminated wHh 
the one on the downstream side of any two exces- 
sively distanced food products 2 as the last food 
produ::t to be mounted. Qn tiiis case, a vacancy ^ 
produced the receivkig tray 5, but this lias jtkA 
imposed serious protsl^ns in many cases so iar.) 
ff>) If there shouki be no vacancy <^ the receiving 
tray 5, another food product 2 detecting sensor 33 
is arranged in the vicinity of the entrance end of the 
endi^s t^ 12. That is, the rotatkxi of tiie endl^s 
belt 12 is tempcKBTiy topped on condition that tiie 
distance of Ihe empty endless t>elt 12 por&xi from 
the last food product 2 exceeds a predetermined 
value. When a new food product is being trans- 
ferred, 8iK;h food F^oduct is drtec^ed 1:^ tiie s«isor 
33, and the op^alion of the ^less belt 12 
resunred. IHowever.if tfie discfiarge ervt section 10 
is being caused to withdraw wfien the endless belt 
12 has been temporariy stopped, then tiie dis- 
charge end section 10 Is caused to stop after com- 
pleting tiie mounting operation of the food product 2 
that Is being mounted at that tl me and befn^e start- 
ing the mounting operatkxi of tiie next food product 
2. In this case, the endtoss belt 12 is stopped in 
synchronism with the stoppage of the discharge 
end section 10. (Unless bo^ conponents are 
stopped and activated in synchrortism wftti each 
other, the set positior^ reiattor^p between tiie 
food product 2 on the endless belt 12 and tiie 
mourrting position of the receMng tray 5 Is tost) 
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The food product 2 detecting sensor 33 disposed in 
the vicriity of the aitrance ard of Itie endless belt 12 
can bo omitted if the food product 2 detecting sensor 27 
is moved to the vidnity Of the entrance end of the end- 
less belt 12. 5 

The dtscharge end section 10 advance/withdraw 
cistance detecting encod&r 32 may be of a rotary type, 
a iinearlype. or as in thte embodimait an al:^<^e po^ 
tkxi code generating type instead of a |xise train gen«-~ 
a1!ng type. Further, it \s theoretically poesiile to onit tNs w 
encoder 32 by oountinQ dock time within the lo^ oper- 
aHon sec*on 15b and converting the counted dod^ time 
into time or rotational speed of the endless belt 1 2 or by 
counting pulsed from the end ess fc>elt 12 transfer dis- 
tance detecting rotary encoder and converting the 75 
counted pul^ into dtechavge and section 10 
advanceAfvithdraMr distanca 

The encoder 32 that can provide actual discharge 
end section 10 advance/wfMraw distances is 
enployed in this embodiment becai^ such ^Koda- 32 2g 
Is advant^yeoiis k\, eg. allowing a skiple program to t>e 
used and accurate logic operation to l>e Irrplemented. 

Fig. 8 is a block diagreun of an electric control sys- 
tem according to the present invmition. While the food 
products are transien-ed and S4Jpplied In a column in this es 
embodknent, the present invention does rK^ limit the 
tmnsferring and sui^^lying mode to tttts exampla Food 
products can be franslerred and suppled in a plurality of 
colunma 

For example, in the calie where the receiving sur- so 
fBXiB und«- the nKHjnting unit Is a f^t p^e, food prod- 
ucts supf^ied tfi a plurality of columns can be mounted 
by the row (a row of food products eoAend in a d^ectkxi 
perpendteuter to the transfer direction}. Intt^c^, the 
tood products belonging to each row (the row e)ctending 3S 
In the direcdon perpendfcular to the transfer direction of 
the endtees belt 12) that are being translieiTed in a plu- 
rality of cdunvis are transferred so as to Im Wned up in 
advance by a preliminary inkig up means (not shewn) 
such as linrig plat^ so that even If the food prod- ^ 
udbB are not pHched at a regular interval in each row. 
such food products can be mounted at predetennwied 
positions on the receiving surface byy the mounting unit 
of the pr^ent InventiorL 

As described in ihe foregoing, the presmtfrivmtion 4S 
is characterized as not only allowing food products 
made t>y the fbod product making unit and being trans- 
ferred at irregular Intervals during intermedtate proc- 
esses to be mounted at a preset interval, but also 
autonr»tically Mng up the food F^xxtocts thrcxjgh so 
smooth and continuous rrKXjnti ng movement of the dis- 
d^aige &xi section without giving exc^sive impact 
onto the mechanteal units, so that the tood products oon 
be moulted on a receiving sur^ice such as a tray, a belt 
and a band oven correctly. 

Therefore, food trndicts can t>e mounted on a pre- 
determined posltkxi of a tray, a contafrier. or the Ito that 
have projections and recesses on the surface. 

In addition, since the disdiargie end section oontin- 



uousiy withdraws, a unit for intermittentty stopping the 
d^<^)arge erti section wl^ been necessary in the 
conventional example is no longer required. 

M<»eov^, the discharge end section return start 
timing after the completion of one round of mounting 
operation, wtiich has been determined on a trial and 
error t^asls by the operator in the past, can t}e set t3y the 
control unit automa^caly. Th&i^e. the present inven- 
tion can provide a fbod prockict mounting rnear^ Itiat is 
easy to operate even in handling a ^ralty of mounting 
patterns. 

Claims 

1. A method for tran^erring articles, compri^ng the 
steps of: 

(a) transporting the articles on a continuously 
nKivIng conveyor In a lon(^tudlr^l tMrecHkyni 

(b) detectrig Ihe arttde by a tod product 
detecting serrsor attadied to a predetmnined 
position of the GCNiveyor. wherein each article Is 
transported with position data thereof given by 
a control unit; and 

(c) tnansfem ng each article at a preset position 
CK1 a recei^AnQ surface with a food prockict cSs- 
cfwge &xi section of Ihe conveyo' being 
caused to withdraw at a speed corresporcBng 
to the position data thereof. 

2. The m^hod according to claim 1, further compris- 
ing the ^ep of: 

(d) at3Sort)ing slacMng of the conveyor by plural 
sets of idle puleys. 

3- The m^hod according to dam 1. further comprising 
the step of: 

(e) keeping aepeed of conveyor constant 

4. An apparatus for transfening articles on a receiving 
surface In a lined up condHlon. comprising: 

a conveyor fc»r transporting the articles in a lon- 
gHucinal direction; 

a conveyor sensor for detecting a transfer dis- 
tance of the conveyor: 
a lirame section; 

a food product detect^ sw\^ IboBd to the 
frame sectic^. Ibr detectir^ the crUcte trans- 
ported by Ihe conveyor; 
a food product discharge end section redpro- 
catable wim respect to the frame section; and 
a control unit for receiving senate from tie con- 
veyor sensor and the food prochxt detecting 
sen^. and outputUr^ a signeA to continuously 
wHhctawIng the article discharge erxi sectton in 
accGMdance with the signals from the sensors. 
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5. TTie apparHtus acooitinQ to daim 4, further oom- 

plural eels of idlo puilays for absorbing slacken- 
ing of the oorveyor. s 

6. The apparatus socorcing to daim 4. w^ain Hie 
control unit keeps a speed of the conveyw con- 
stant 

10 

7. An apparatitt for tianslierring articles on a receiviriQ 
surfaoe In a lined up condHkm. comprising: 

a ccMTveyof for transporting the artides in a kxi- 
gitudinal direction; is 
a conveyor sensor lor detecting a transfer dis- 
tance of the convayor: 
a frame section; 

a food |:Koduct det^r)g s^isor fixed to ttie 

frame se<^bn, for detectrig ihe artide trans- so 

ported by -the conveyor: 

a food product discharge end sectkxi redpro- 

catable with respect to the frame section; 

a control unit for receiving signals linomlhe con- 

v^or sensor and the food product detecting 25 

s^isc^p and outputtfng a signal to contiruoi^ 

witMrautfing ti^e fmi product discharge erKi 

section in accord a nce with Hie signals from the 

sensors; and 

a upstream deeding sensor for detecting omit- so 
ling of Ihe artide to tm^xxaly stop the con- 
veyor and thecisdiarge end section. 

8. Ttie apparatus aooording to daim 7, further com- 
prising: SB 

plural sets of idle ixjlleys for absorbing slacken- 
ing of the oonveyor. 

9. Ttie ai^^aratus according to daim 7. wher^ the 4o 
control unit keeps a speed of Ihe oonveyor constant 
when the upstream deeding sensor does not 
detect the omHUng of the artk:le. 

4S 
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